Remarks 

Claims 23-25, 27-31 and 33-34 are pending. Claims 23, 28-31 and 33 are amended. 
Claim 34 seance ed v* iot pre i > 35-38 are Support for the 

■amendment of Claim 23 can be found at page 12, lines 28-29, page 17, lines, 35-36, and page 9, 
line 35 through page 1 a e > - > x i > k * 1 la r 35 3 c i be m t i - ge 3 es ! > 
35, page 9, lines 8-10, page 12, lines 4-9 and in the Examples. 

Claims 23-25, 27-31 and 33-34 are rejected under 35 CSC § 103(a) as unpatentable over 
JP '211 in view of Okamnra, Shigeta or HP '075. The rejection states that JP *21 1 teaches an 
idbesi olyimide flin rmed froi ecursor composite c amydride <mu 

diamine, but. does not teach aminosilane, epoxysilane and titanate compounds. The rejection 
alleges that one skilled in the art would have been motivated to use these compounds in 
combination with the polyimide film of JP '21 1 because Okamura, Shigeta and EP '075 teach 
that they are "publically known additives" that improve adhesion. 

The Applicants respectfully disagree. Claim 23 recites an adhesion-enhanced polyimide 
film which comprises a polyimide (A) layer and a polyimide (B) layer with a thickness of 0.05 to 
1 urn formed by heating a coated layer comprising a heat-resistant surface treatment agent and a 
polyimide precursor that yields the polyimide (B). Claim 23 also recites that the polyimide (B) 
is obtained from at least one aromatic diamine selected from the group consisting of 2 J 3,3',4'- 
biphenyltetracarboxyHe dianhydride and 2.2\33 , -biphenylteiracarboxylic dianhydrlde and mat 
the at least one aromatic diamine is selected from the group consisting of p-phenyienediamine 
and 4,4'-diandnodiphenyi ether. 

Claim 23 recites that the heat-resistant surface treatment agent is selected from N-[|5- 
(phenyiamino)-ethySj-y-aminopropyl-iriethoxysilane, N-phenyl-y-aminopropyl-triethoxysilane,. 
and y-phenyiaminopropyl-triethoxysilane. Claim 23 further recites that the multilayer self- 
supporting film is obtained by coating an organic solvent solution comprising the heat-resistant 
s\ hex treatises gent k it >> ^ aide precursor 1 d ieius t m s he rcsis it 
amorphous polyimide (B) onto at least one side of the self-supporting film obtained from a 
polyimide precursor solution whic e » de (A) core faye math; le polyimide 

film is obtained by heating the mu layers* ' t at a nrnimum heating temperature 

of370-575°C. 
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F< obtaii the c iesic > v 1 it iirZs - >ortai o use- the 

siiane coupling agent with a specific secondary amino group as the heat-resistant surface 
v s £ use the polyamic acid s< pecifk \ u 

diamine component, c) to coat the solution of the polyimide (B) precursor and specific heat- 
resistant surface treatment agent mixture onto the surface of the self-supporting film of the 
polyimide (A) com layer, and d) to heat the coated self-supporting film at a high temperature. 
Thus, a layer of the solution of the polyimide (B) precursor and specific heat-resistant surface 
treatment agent mixture is formed onto the surface of the self-supporting film of the polyimide 
(A) core layer, and a part of the specific heat-resistant surface treatment agent penetrates into the 
self-supporting film of the polyimide (A) core layer. Thereafter, a reaction between the specific 
heat-resistant surface treatment agent and the polyimide (A) and (B) precursors is caused hy 
heating, and decomposition or oxidation of the specific heat-resistant surface treatment agent is 
caused by heating at a higher temperature. The result is a. thermally modified substance, such as 
a decomposed or oxidized substance, of the specific heat-resistant surface treatment agent 
reacted with the precursor in the vicinity of the coated surface of the polyimide (A) core layer 
and in the polyimide (B) thin, layer. Thus, the modified polyimide (A) core layer surface has 
excellent adhesion with respect to an adhesive. 

It should he noted that use of a secondary amine siiane coupling agent with the polyimide 
precursor in an organic solvent allows production of a solution of the siiane coupling agent and 
polyimide precursor mixture because the siiane coupling agent does not react (or hardly reacts) 
with the carboxyl group or amino group of the polyimide precursor. In sharp contrast, if a siiane: 
coupling agent with a primary amino group is added to the polyimide precursor, the primary 
amine siiane coupling agent reacts with the carboxyl group or amino group of the polyimide 
precursor. A generally used amine-based siiane coupling agent is a primary amine such as those 
disclosed in EP ! 075, which does not provide the polyimide film as recited in Claim 23 which 
uses a secondary amine silanc coupling agent. 

lie Apolk s e^ ^ ut that JP "211 does not tench o sugges e-ich of the 

features of Claims 23-25, 27-31 and 33-38. JP '211 discloses a polyimide film having an 
improved adhesion obtained by coating or spraying an organic polar solvent, solution of a 
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polyamic acid obtained rom 2,3,3 \4'-bipl > c 5 ydride and 4,4'- 

diammodiphenyl ether to one or both sides of a self-supporting film by casting a dope of m 
organic polar solvent solution of a polyimide precursor comprising 3,3,4,4'- 
biphenyltetracarboxylk dianhydri.de and p-phenyienediamine as the main ingredients which may 
optionally contain an imidization (imidation) catalyst onto a substrate so that the coated or 
sprayed solution has a thickness of 0.1-1 pro, and then heating the coated or sprayed film at a 
maximum temperature of 350-500°C In IP '21 1, die polyimide film is used by being laminated 
via m adhesive onto a metal layer. 

Claim 23 differs from JP '21 1 because JP '211 does not teach or suggest that the heat- 
resistant surface treatment agent is selected from N-[P-(phenylamino)mdiYll-y-aromopropyl~ 
tiiethoxysilane , N-phenyl-y-amino propy i-triethoxysi lane and y-phen ylami nopropy I- 
triethoxysilane or that the polyimide film is formed by coating an organic solvent solution 
comprising a heat-resistant surface treatment agent and a polyimide precursor which yields a 
polyimide (B) thin layer and heating the coated film at a maximum heating temperature of 370- 
575*0, 

Okamura does not cure the deficiencies of JP '211. Okamura discloses a laminated body 
in which a polyimide layer etchable by an alkali is directly laminated onto a metal foil Okanfura 
discloses a polyimide film comprising a layer (B) with a thickness of 0.5-7 pxa and a layer (A), 
The polyimide resin layer (B) of Okamura comprises a polyimide resin obtained by the reaction 
of a diamine with a tetracarboxylic dianhydride wherein 50 mol% or more of the tetracarboxylic 
di anhydride is at least one selected from pyromeilitic dianhydride. 3,4,3 \4'- 
benzophenonetetracarboxylic dianhydride. S^J'^'-diphenylsulfonetetracarboxylic dianhydride 
and tetracarboxylic dianhydrides represented by the general formula (1) and 50 moi% or more of 
the diamine is at least one selected from 2,4-diaminotoluene, l,3-bis(3-ammophenoxy)benzene, 
4,4'~diamino-2'-methoxybenzamIide and diamines represented by the general formula (2). 
Moreover, the polyimide film of Okamura comprises a thin layer of polyimide (3) formed by- 
coating an organic solvent solution of a polyimide precursor which yields the polyimide (B) and 
heating the coated solution at a temperature above 200°C (360*C in the examples). The heating 
is effected at a temperature above 200°C for the purpose ofirmdation (imidization). 
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Okamura does .not disclose, teach or suggest that a siiane coupling agent is added to the 
organic solvent solution of the polyimide precursor which yields the polyimide (B) thin layer. 
Additionally, Okamura discloses a laminate in which a polyimide film is directly laminated onto 
a metal foil hu ioes not d 1 ^. ose teach 01 mgr. ^ i it ft m and an 

adhesive layer. 

Claim 23 is not obvious in view of JP 4 21 1 and Okamura because Okamura also does not 
teach or suggest that the heat-resistant surface treatment agent is selected from N-[p- 
(phenyJamino}-ethyl]-y-aTniiioprop>1-trieth.oxysiiane, N-phenyl-y-; j t ethoxysilane 
and y^henylaminopropyl-triethoxysilane. Okamura also tails to teach or suggest that the 
polyimide film is formed by coating an organic solvent solution comprising a heat-resistant 
■surface treatment agent and a polyimide precursor which yields a polyimide (B) thin layer and 
healing the coated film at a maximum heating temperature of 3?0-575 D C. 

Shigeta also rails to cure the deficiencies of JP '211. Shigeta discloses a method of 
producing a substrate for a flexible print wiring board, comprising applying a poiyimide-based 
resin precursor solution directly on an electrically conducting material to form a poiyimide-based 
resin precursor layer and thermally curing the .-poiyimide-based resin precursor layer to produce a 
.flexible print wiring substrate having a polyimlde-based resin layer. Shigeta discloses that a 
solution of a poiyimide-based resin precursor (B), which is one out of two types of poiyimide- 
based resin precursors, is applied directly on the electrically conducting material and a solution 
of another poiyimide-based resin precursor (A) is applied on a layer of the poiyimide-based resin 
precursor (B), the poiyimide-based resin precursor (A) counterbalancing residual strain 
generated in a poiyimide-based resin formed by the thermal curing of the poiyimide-based resin 
precursor (8). 

Thus, Shigeta neither teaches nor suggests the combination of the features of Claim 23 or 
dependent claims such as the heat-resistant surface treatment agent, or that the film is formed, by 
coal gap v > T ) ayer on the polyimide (A) layer. 

Similarly, EP '075 lads to cure the deficiencies of JP '211. EP '075 discloses that an 
adhesive polyimide film which is curable at low temperature and heat resistant and has a high 
id it ivenes e e if s ejected contac c g< ure that is 

obtained b\ mactmg n acid lo iuxvem <. u <.> \ \ I a ik npo tent and 
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a p $ up j.jM\)si!ctrit x 0-150°C and f i.v i , „ urn p. diet at a seating 

temperature of 60~200°€ (page 3, lines 20-27, page 4, line 40 through page 5, line 25, and page 
1 1 , lines 45-54). BP '075 discloses, at page 12. lines 2-14, "When the adhesive poiyimide film of 
ihe p~t>ent fwifo! s-.uie^a ... j 1 ! \ 'mgo\>n u s v u s ,a 

> >s L t ~ •> v n t > _ 5 t v t ut 00° to 

351 C wever, to obtain a su 1 esion strengil 1 era ire > 130 l C or 

higher is preferable, a somewhat low heating temperature is preferable to avoid degeneration of 
the material to be adhered. In the case of the adhesive poiyimide film of Claim 23, a heating 
temperature of 1 30° to 230°C is particularly preferable. The adhesive poiyimide film of Claim 23 
has a superior adhesiveness onto capper roil and poiyimide films even at a low temperature* 
Hence, it is broadly applicable not only to electronics-related fields such as adhesion of 
substrates of printed wiring boards, etc., but also as a bonding film or sheet. Moreover, in tne 
adhesive poiyimide film of EP '075, adhesiveness is produced by the silicon components which 
have not been modified th g n i at a low temperature. 

Thus, EP f 075 neither teaches nor suggests that the heat-resistant surface treatment agent 
is selected from N-|;p-{phenylamino)-ethyl]-y-aminopropyl-triet.hoxysiiane, N-phenyl-y- 
aminopropyi-triethoxysilane and Y-phenylaminopropyl-triethoxysilaiie. EP '075 also fails to 
teach or suggest that the poiyimide (B) is obtained from at least one aromatic tetracarboxylic 
dianhydride selected from the group consisting of 23 ? 3\4'-biphenyitetracarboxylic dianhydride 
and 2 ! 2 l f 3,3'-biphenyltetT8carboxylic dianhydride and at least one aromatic diamine selected from 
he gro ip ( >ns od >-phc lylenediamine and 4,4-diaminodiphenyl ether. EP 075 also tails 
io teaeh or suggest that a multilayer self-supporting film is obtained by coating an organic 
solvent solution comprising the heat-resistan t surface treatment a gent and the poiyimide 
precursor which yields a highly heat-resistant amorphous poiyimide (B) onto at least one side of 
a sell-supporting film obtained from a poiyimide precursor solution which yields the poiyimide 
(A) core layer. EP '075 also tails to teach or suggest diat the poiyimide film is obtained by 
heating the multilayer self-supporting film at a maximum heating temperature of 370-575 "C. 
Lastly, EP -075 does not teach or suggest that the poiyimide film is formed by coating an organic 
solvent solution comprising a heat-resistant surface treatment agent and a poiyimide precursor 
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which yields a polyimide (8) thin layer and heating the coated film at a maximum heating 
0-5 7 5 ,;; C 

The Applicants respectfully submit that the foregoing demonstrates that the combination 
of TP 2 1 v\ 1 i i r 5 fails to teach ' •, ( t 5 

25, 27-31 and. 33-38. For example, none of fee publications teach or suggest the specifically 
recited ethoxysilane compounds recited in Claim 23. Moreover, the Applicants respectfully 
submit that the rejection is silent as to a motivation or reason to modify IP \2l I to incorporate 
the specific ethoxysilane compounds recited in amended Claim 23. Likewise, the publications' do 
no teach or suggest that the multilayer self-supporting film is obtained by coating an organic 
solvent solution comprising the heat-resistant surface treatment agent and the poiyirnide 
precursor which yields a highly heat-resistant amorphous polyimide (B) onto at least one side of 
i it sel suppor n lm obtained from a p j =; 1 i ^ ! yield *. j o \ ? i It 

(A) core layer, and that die polyimide film is obt; iued b\ heating the multilayer self-supporting 
film at a maximum heating temperature of 37G-575°C> Accordingly, the Applicants respectfully 
submit that Claims 23-25, 27-31 and 33-38 are not obvious. Reconsideration aid withdrawal of 
the rejection under § 103(a) are respectfully requested. 

In light of the foregoing, the Applicants respectfully submit that the entire application is 
now in condition for allowance, which is respectfully requested. 

Respectfully submitted, 

/ 

T. Daniel Christenbury 
Reg. No. 3.1,750 
Attorneys for Applicants 

TDC/vbm 
(215) 656-3381 
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